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Background:  Systolic heart failure (HF) and sleep apnea frequently coexist, and are both independently associated with left atrial (LA) 
enlargement. However, the impact of the specific type of sleep apnea (obstructive; OSA vs. central; CSA) on LA mechanics has not 
been investigated. We hypothesized that the LA volume and function may be different between systolic HF patients with OSA and those 
with CSA. 
methods: Standard transthoracic two-dimensional echocardiography was performed in 127 systolic HF patients (LVEF<45%) with 
normal sinus rhythm. Subjects were classified to have either predominantly OSA (n=79) or CSA (n=48) according to formal overnight 
polysomnography. To determine LA mechanics, we measured maximum and minimum LA volume (LAVmax, LAVmin), and the LA volume 
prior to atrial contraction (LAVpreA) by biplane area-length method. Expansion index was calculated as (LAVmax − LAVmin)/LAVmin-100. 
Passive (PEI) and active emptying index (AEI) was also calculated as (LAVmax − LAVpreA)/LAVmax-100 and (LAVpreA − LAVmin)/
LAVpreA-100. 
results:  Patients with CSA were older and male dominant compared to those with OSA. LV size, LVEF, stroke volume and prevalence 
of more than mild mitral regurgitation was comparable between the two groups. Although no significant differences were observed in 
three phasic LA volumes (LAVmax: 97±43ml vs. 98±37ml; LAVpreA: 82±42ml vs. 77±34ml; LAVmin: 68±43ml vs. 61±35ml, CSA vs. OSA 
All p>0.05), all 3 elements of LA function were significantly impaired in CSA compared with OSA patients (expansion index: 53±25% vs. 
78±41%; PEI: 17±7% vs. 23±8%; AEI: 19±9% vs. 24±13%; CSA vs. OSA, p<0.05, for all). Receiver operating characteristics analysis 
revealed that expansion index<55.4% had a sensitivity of 67% and a specificity of 69% for predicting CSA. Passive emptying index<18.0% 
also revealed a sensitivity of 69% and a specificity of 73% for predicting CSA. 
conclusion:  Despite similar LA volumes compared with systolic HF patients with OSA, those with CSA have worse LA function. By 
decreasing LA wall compliance impaired LA function would act to raise LA pressure leading to pulmonary congestion, which could trigger 
CSA by stimulating hyperpnea and hypocapnia.
